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PREFACE
The International Organisation for Science and Technology Education (IOSTE) was established 
in 1979 to promote contact and dialogue across political and ideological borders with the key 
concern that education in Science and Technology should be a vital part of the general education 
of the peoples of all countries. Its mission statement is that IOSTE identifies science and 
technology education with the real and changing needs of humankind as a whole and with 
specific needs of its component communities and nations. It has memberships from 15 regions 
with eighty countries that includes South West Pacific, South East Asia, Far East Asia, South 
Asia, Persian Gulf, West Africa, East and Central Africa, Southern Africa, Mediterranean, 
Eastern and Central Europe, Nordic Countries, West Europe, South America, North America and 
Central America. 
The 16th IOSTE Symposium was held between the 21st and the 27th September 2014 at Riverside 
Majestic Hotel, Kuching in Sarawak, the Borneo State of Malaysia. Borneo though sounds very 
exotic and complex due to the multi racial, ethnicity and religious background has the pursuit to 
enhance science and technology education to empower people toward societal transformation. 
Therefore, it is the Borneo socioeconomic background that the 16th IOSTE Symposium is tagged 
as IOSTE Borneo 2014. The main theme of the symposium had been very carefully debated and 
chosen as the Science and Technology Education (STE) for Sustainable Development, 
Citizen Empowerment, and Societal Transformation with three subthemes:  
1. Promoting Quality and Excellence in STE: Issues and Challenges 
2. STE for Informed Criticality, Civil Citizenship and Social Justice 
3. Broader Issues in Science and Technology Education 
Seventy technical papers and six posters were presented by the delegates from 18 countries.  
This proceeding volume contains papers from several of the delegates who gave consent to be 
published. This publication was supported by the Sarawak Convention Bureau, Sarawak, 
Malaysia and Universiti Teknologi MARA. I sincerely thank Prof. Dr. Yoong Suan, the Guest 
Editor, the Technical Team of Dr. Leong Siow Hoo, the Review Team of Associate Professor 
Dr. Paul Lau Ngee Kiong and the Editing Team of Mdm Lau Ung Hua. Without their dedication 
and commitment, the proceeding would not have been possible.   
I would like to express my deepest appreciation to Tan Sri Dato' Sri Prof Ir Dr Sahol Hamid Abu 
Bakar, the Vice Chancellor of Universiti Teknologi MARA and  Prof. Dato Dr. Jamil Hamali, 
the Rector of Universiti Teknologi MARA, Sarawak for their guidance. Also to Dr. Stephen 
Keast, the President and the Board members of IOSTE; the co-organizers, Mdm Serina Sauni, 
Director of Education Department of Sarawak; Tuan Hj Awang Hambali, Director of Teacher 
Training Institute of Malaysia, Campus Batu Lintang and Mdm Hamsiah Binti Abdullah Masni, 
Director of Teacher Training Institute of Malaysia, Campus Tun Abdul Razak; and all the 
members of the organising committees for their great support and contributions. 
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Finally I would like to sincerely thank all the delegates, speakers and authors for all their efforts 
and timely submissions making the symposium a success and the publication of this proceeding 
possible. Special thanks also go to the staff of Elservier.  
Associate Professor Dr. Margaret Chan Kit Yok 
Chairperson, IOSTE BORNEO 2014 
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